observed regardless of the ratio of control to irradiated tissue over the range from 4:6 to 9:1. These data indicate that the observed limit to the level of pelietability inducible in irradiated tissue (about 60%) does not result from a limited number of nonspecific particulate binding sites to which in vivo-modifled phytochrome molecules have access at, or after, the moment of cell disruption. The possibility that pelletability may represent preservation of an association estabUshed in vivo is discussed.
Irradiation-enhanced phytochrome pelletability in Avena is a manifestation of a prior, rapid (t1/2 = 2 s, 25 C), Pfr-mediated intracellular event (5, 8) . The precise relationship between the physical association observed as pelletability in the centrifuge tube and the preceding intracellular event remains obscure (1, 3, 8) . It is uncertain whether this association actually occurs in the intact cell and is preserved upon homogenization in the presence of the requisite 10 mm divalent cation (5, 7) or occurs during homogenization as a fortuitous by-product of a Pfr-dependent in vivo modification of phytochrome itself or its ultimate binding partner.
An attempt is made here to approach this problem by simultaneous homogenization of irradiated (= "induced") and control tissue physically combined in the same extraction vessel. The rationale for these experiments is that, under the extraction conditions routinely used, a maximum of about 60%o of the extractable phytochrome can be induced to pellet by in vivo irradiation (5, 7, 8 (4) .
MATERIALS AND METHODS
Routine procedures for growth, harvesting, irradiation, and extraction of tissue and for determination of phytochrome pelletability were as previously described (8) . Briefly, saturating irradiations of red (5 x 103 Jm-2) and/or far-red (1.7 x 105 Jm-2) light were administered to excised oat (Avena sativa L.) shoots at 25 C in 10-and 30-s pulses, respectively, with appropriate dark intervals designed to maximize pelletability (8) . Batches of irradiated and control tissue then were either: (a) combined physically and subsequently homogenized together in the same vessel; (b) homogenized separately and the extracts subsequently mixed; or (c) homogenized separately and the extracts kept separate (Fig. 1) . Phytochrome pelletability in all four sets ofextracts thus generated then was determined. All homogenizations were performed in the presence of 10 mM Mg2+ with an Ultra Turrax blender (Tekmar Co., Cincinnati, OH) at 6,700 rpm for 5 s.
RESULTS AND DISCUSSION
In the experiments reported here, ratios of control to irradiated tissue ranging from 4:6 to 9:1 were examined. These ratios provide a moderate to large excess of control particulate material over the approximately 40%o nonpelletable phytochrome fraction from irradiated tissue during and after homogenization. In all cases, the pelletability observed was equal to the arithmetic mean of the values obtained for the two sets of tissue separately homogenized and tested for pelletability in the normal way without mixing.
This observation is most readily appreciated from the data in Table I where the ratio of control to irradiated tissue was 1:1. The results from the complete range of ratios examined are combined in Figure 2 . The data points show strong agreement with the theoretical curve that represents the simple arithmetic mean expected from the physical mixing of two populations of phytochrome molecules that are noninteractive with respect to the pelleting process. The data do not correlate with the other extreme theoretical curve constructed on the premise that particulate material from control tissue has an in vitro binding capacity equivalent to that from irradiated tissue and, therefore, would bind all excess unbound molecules from irradiated tissue at any ratio of control to irradiated tissue greater than about 30:70 (when the 3-4% control pelletability is taken into account). There is no apparent influence of the form of the phytochrome from irradiated tissue at the time ofhomogenization (Fig. 2) . The same results are obtained whether the pigment from induced tissue is present as Pfr or "cycled" Pr (1, 10) .
These data indicate that the observed limit to the pelletability inducible in irradiated tissue does not result from a limited number of nonspecific particulate binding sites to which predisposed (in vessel (B). Aliquots of the homogenates from the unmixed tissues were also mixed (C) in the same proportion as for the mixed tissue in B. Each of the four samples A through D was then tested for phytochrome pelletability as previously described (8) . The extraction medium contained 10 mM Mg. tissue and homogenates derived separately were mixed in ratios ranging from 4:6 to 9:1 according to the general scheme in Figure 1 . Other conditions were as in Table I . Mixtures tested were red-irradiated + dark control (0), red/far-red-irradiated + dark control (0), and red/far-redirradiated + far-red control (A). The pelletability obtained in the homogenate from mixed tissues (i.e., B in Fig. 1 ) is plotted: (a) against the pelletability calculated to be the arithmetic mean of the separately centrifuged homogenates (A and D in Fig. 1) ; and (b) against the pelletability observed when the homogenates are physically mixed before centrifugation (C in Fig. 1 
CONCLUSIONS
The weight of the evidence presented here and in the accompanying article (4) superficially favors the possibility that enhanced phytochrome pelletability represents the preservation of an association that was generated in vivo in response to Pfr formation. Nevertheless, the data still do not definitively preclude the in vitro binding alternative. Moreover, even if the observed association does occur intracellularly, the extraction and centrifugation conditions used do not permit the conclusion that this association represents the binding of phytochrome to cellular membranes. Binding to other nonmembranous particulate structures or self-aggregation of the phytochrome molecule remain viable alternatives (2, 6, 1 1).
